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1. Executive summary

The Environmental Fate and Effects Division (EFED) has completed the preliminary problem
formulation for the ecological risk, environmental fate, and drinking water assessments to be
conducted as part of the registration review of dicamba. This action includes dimethylamine salt
(DMA-salt, PC code 029802), diethanolamine salt (DEA-salt, PC code 029803), sodium salt
(Na-salt, PC code 029806), diglycoamine salt (DGA-salt, PC code 128931), potassium salt (K-
salt, PC code 129043), isopropylamine salt (IPA-salt, PC code 128944) and dicamba acid
(dicamba, PC code 029801). Dicamba monoethanolamine salt, triethanolamine salt,
methoxybenzoic acid, and aluminum salt were not included in this action as there are no current
product registrations for these active ingredients. The problem formulation describes the
methods planned to be used during the completion of drinking water and ecological risk
assessments in support of registration review and provides an overview of the environmental
fate, ecological effects, and potential risks associated with the use of dicamba as well as
uncertainties unique to the risk assessment of dicamba. This document also identifies additional
studies that would be beneficial to the conduct of an ecological risk assessment. Major findings
include:

Data needs for dicamba ecological effects are:

Data on parent dicamba (test guidelines and PC codes in parentheses):

o Qyster Acute Toxicity Test (shell deposition, OCSPP guideline 850.1025) using TGAI,
dicamba acid (029801)

o Mysid Chronic Toxicity Test (850.1350) using TGAl, dicamba acid (029801)

o Daphnid Chronic Toxicity Test (850.1300) using TGAI dicamba acid (029801)

o Fish Farly-Life Stage Toxicity Test (850.1400) using TGAL dicamba acid (029801) with
1 freshwater and 1 saltwater species for which acute data is available

o  Avian Acute Oral Toxicity Test (850.2100) using TGAI dicamba acid (029801) with a
passerine species

o Seedling Emergence and Seedling Growth (850.4100) using TEP, dicamba acid (029801)
on standard suite of 10 terrestrial plant species

o Vegetative Vigor (850.4150) using TEP, dicamba acid (029801), DMA-salt (029802),
DEA-salt (029803), Na-salt (029806), K-salt (129043) and IPA salt (128944) with 7
terrestrial plant species (onion + 6 dicot species). For DGA-salt (128931), 1 species
(lettuce) is required.

o Aquatic Plant Toxicity Test Using Lemna spp. (850.4400) using TGAI dicamba acid

(029801)

o Tier I Adult Honey Bee Acute Oral Toxicity (non-guideline) using TGAI, dicamba acid
(029801)

o Tier | Adult Honey Bee Chronic Oral Toxicity (non-guideline) using TGAI, dicamba acid
(029801)

o Tier 1 Larval Honey Bee Acute Oral Toxicity (non-guideline) using TGAI, dicamba acid
(029801)

o Tier I Larval Honey Bee Chronic Oral Toxicity (non-guideline) using TGAI, dicamba
acid (029801)
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o Tier 2 Magnitude of Residues in Pollen and Nectar (non-guideline) using representative
TEP—may be waived pending the results of the lower-tier honey bee toxicity studies.

o Tier 2 Field Testing for Pollinators (850.3040)—may be waived pending the results of the
lower tier larval and adult honey bee acute and chronic oral toxicity studies

In addition, the following effects data is needed for dicamba’s major degradate, DCSA:

o Fish Farly-Life Stage Toxicity Test (850.1400) using dicamba’s metabolite, DCSA and
the same species as used in the test with TGAI dicamba.

o Daphnid Chronic Toxicity Test (850.1300) using dicamba’s metabolite, DCSA.

o Avian Reproduction Test (850.2300) using dicamba’s metabolite, DCSA and the mallard
duck

Data needs for environmental fate and exposure assessment are:

Data on parent dicamba:

o Environmental Chemistry Methods and independent laboratory validations for dicamba
and DCSA in Soil and Water (850.6100)

o Laboratory Volatility (835.1410) for each registered salt and ester formulation intended
Jor use on GMO crops

o Field Volatility (835.8100) for each registered salt and ester formulation intended for use
on GMO crops.

o Spray Droplet Size Spectrum (840.1100) and Spray Drift Field Deposition (835.1200) for
each formulation intended for use on GMO crops.

o [or parent dicamba, additional data on aerobic soil metabolism (835.4100) with US
soils.

o [or parent dicamba, additional data on aerobic aquatic metabolism (835.4300, currently
only one study submitted).

In addition, the following fate data is needed for dicamba’s major degradate, DCSA:

o [For the major degradate, dichlorosalicylic acid (DCSA), additional data on aerobic soil
metabolism (835.4100).

o For the major degradate, dichlorosalicylic acid (DCSA), additional data on foliar
dissipation (835.6100).

Major uncertainties:

Spray drift was the major route of exposure considered in the risk assessments for dicamba use
on GMO cotton and soybeans. Any new formulations for which an Endangered Species Act
effect determination must be made must submit Spray Droplet Size Spectrum (840.1100) or
Spray Drift Field Deposition (840.1200) and Terrestrial Plants Field Study (850.4300).

Post-application volatilization of dicamba as the acid was a major uncertainty in risk assessments
for use on GMO cotton and soybeans. Several formulations of dicamba are intended to reduce
volatilization of dicamba in the first few days after application, but the ability of these
formulations to delay the formation of the volatile dicamba acid, under a range of environmental
conditions, is not well understood. It is also not understood whether off-site movement due to
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volatilization is as great as from spray drift at the time of application. Field volatility tests
(835.8100) will reduce this uncertainty.

Some GMO crops detoxify dicamba by metabolizing it to 3,6-dichlorosalicylic acid (3,6-DCSA),
which is more toxic than parent dicamba to some taxa, including mammals. DCSA is a major
degradate under anaerobic aquatic metabolism conditions. Additional chronic toxicity tests
using this degradate are required for daphnids, fish and birds.

2. Introduction

Dicamba is a systemic herbicide in the benzoic acid chemical class similar in structure and mode
of action to phenoxy herbicides. Dicamba was first registered in the United States in 1967 and is
widely used in agricultural, industrial, and residential settings. Dicamba controls annual, biennial
and perennial broadleaf weeds in crops and grasslands, and it is used to control brush and
bracken in pastures. Dicamba is formulated primarily as a salt in an aqueous solution.

Supported forms are: dicamba acid (PC code 029801), dicamba dimethylamine salt (029802),
diethanolamine salt (029803), dicamba sodium salt (029806), dicamba diglycoamine salt
(128931), dicamba isopropylamine salt (128944) and dicamba potassium salt (129043).

The use information presented in this problem formulation was obtained from the tables in the
EFED Label Data Report dated 6/22/2015, from BEAD’s Chemical Profile for Registration
Review (USEPA, 2015), and from various evaluated labels. Across the acid and six salts with
active registrations, there are a total of 479 end use registrations

Recent labels (e.g. the M 1691 label, EPA Reg. No. 524-582, containing dicamba DGA salt)
contain environmental hazard information regarding the known potential for dicamba to leach
into groundwater under certain conditions, such as where soils are permeable or the water table is
shallow, but this language does not appear on older labels.

The following labeling statement appears on all dicamba labels to avoid contamination of aquatic
environments and drinking water from use on agricultural products.

ENVIRONMENTAL HAZARD STATEMENTS

Keep out of lakes, streams or ponds. Do not apply directly to water, or to areas where
surface water is present or to intertidal areas below the mean high watermark. Do not
contaminate water when disposing of equipment washwaters or rinsate. Apply this
product only as directed on label.

3. Use Characterization

Dicamba is a systemic herbicide in the benzoic acid chemical class similar in structure and mode
of action to phenoxy herbicides. Like the phenoxy herbicides, dicamba mimics auxins, a type of
plant hormone and causes abnormal cell growth by affecting cell division. Dicamba acts
systemically in plants after it is absorbed through leaves and roots. It is easily transported
throughout the plant and accumulates in new leaves. Dicamba was first registered in the United
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States in 1967 and is widely used in agricultural, industrial, and residential settings. Dicamba
controls annual, biennial and perennial broadleaf weeds in crops and grasslands, and it is used to
control brush and bracken in pastures.

It is registered for use on agricultural crop soils for the following: asparagus, barley, corn, cotton,
fallow, grasses grown for seed/forage/fodder/hay, oats, proso/millet, sorghum, soybeans,
sugarcane, triticale, wheat, pasture/rangeland and forestry. It is also registered for use on non-
agricultural use sites including farm and domestic premises, conservation reserve program land,
commercial/industrial lawns, recreational/residential lawns, golf course turf, rights-of-way,
fencerows and hedgerows, ornamental herbaceous plants, ornamental woody shrubs and vines,
ornamental lawns and turf, ornamental sod (turf), paved areas and paths/patios. On soybean and
cotton, it is registered for both pre-emergent use and, on dicamba-tolerant soy and cotton plants
only, for post-emergent use as well.

Dicamba is formulated as emulsifiable, soluble concentrate, granular, wetted powder, FIC, and
as a solution-ready-to-use. Dicamba can be applied by broadcast spray (aerial and ground), spot
treatment, banded, wipe on/wipe off treatment, cut-stem treatments and as a basal bark treatment.
The Screening Level Usage Analysis (SLUA) produced by BEAD (Table 1, compiled on June

22, 2015) indicates that the greatest uses of dicamba are on corn (1.5 million pounds per year,
used on an average of 10% of the crop), pasture and fallow (1.1 million pounds per year) and
wheat (500,000 pounds per year used on an average of 10% of the crop).

Table 1. Screening Level Estimates of Agricultural Uses of Dicamba (PC codes: 029801, 029802,
029803, 029806, 128931, 129043, and 128944). Based on reporting years from 2004—2013.

Annual Average Percent Crop Treated
Crop Lbs. AL Average Maximum

1 | Alfalfa+ 2,000 <1 <2.5

2 | Asparagus <500 5 10

3 | Barley 20,000 5 10

4 | Canola+ 2,000 <2.5 10

5 | Comn 1,500,000 10 15

6 | Cotton 200,000 5 15

7 | Dry Beans/Peas+ 3,000 <25 <2.5

g | Fallow 500,000 15 35

9 | Oats 6,000 <25 <2.5
10 | Pasture 600,000 <2.5 5
11 | Peanuts+ 1,000 <1 <25
12 | Pecans+ 1,000 <2.5 <25
13 | Rice 3,000 <1 <2.5
14 | Sorghum 200,000 15 25
15 | Soybeans 100,000 <2.5 <2.5
16 | Squash+ <500 <2.5 <2.5
17 | Sugarcane 40,000 20 25
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18 | Sunflowers+ 9,000 5 10
19 | Sweet Corn <500 <1 <25
20 | Wheat 500,000 10 25

A number of labels for use in agricultural fallow/conservation reserve land, barley, cotton,
forestry, pastures, rangeland, ornamental turf and soybeans do not specify the maximum number
of applications per year. Without clarification of the labels or details on usage in these use sites,
conservative assumptions will be made.

The tables in Appendix A summarize use patterns for dicamba acid (PC code 029801; MW:
221.0 g/mol ), the DMA-salt of dicamba (PC code 029802; MW: 226.1 g/mol), the DEA-salt of
dicamba (PC code 029803; MW: 326.18 , the Na-salt of dicamba (PC code 029806; MW 243.0
g/mol, the DGA-salt of dicamba (PC code 128931; MW: 326.18 , the IPA-salt of dicamba (PC
code 128944, MW: 280.04 and the K-salt of dicamba (PC code 129043; MW: 259.1 g/mol).
Though these are distinct chemical moieties, they will be assessed together using the acid
equivalence (a.e.) method. That is, only the dicamba acid component will be assessed and the
application rates of the DMA-salt, the DEA-salt, the Na-salt, the DGA-salt, the [PA-salt and the
K-salt will be adjusted to account for only dicamba acid.

4. Conclusions from Previous Risk Assessments

4.1. Ecological Risk Assessment

The most recent ecological risk assessments conducted on dicamba or its associated salts were
the 2016 risk assessment for the use of dicamba DGA salt on dicamba-tolerant (DT-) cotton
(USEPA, 2016a; D404823), an addendum to the use of dicamba DGA salt on dicamba-tolerant
(DT-) soybean (USEPA, 2016b; D426789) and refined endangered species assessments for 34
states (USEPA, 2016¢c-e; D416416+, D422305, D425049) for the use of DGA salt on dicamba-
tolerant soybeans and cotton. The Tier I risk assessment on DT-cotton and the addendum on
DT-soybean identified that potential direct risk concerns_could not be excluded for mammals
(chronic, due to residues of dicamba’s metabolite, DCSA in DT-soybean), birds (acute for both
uses from parent dicamba, chronic in soybean only, due to DCSA residues in DT-soybeans) and
terrestrial plants (both uses, from parent dicamba). Residues of DCSA in DT-soybean plant
tissues were found to be higher than residues of parent dicamba and persisted longer. These
documents also addressed concerns regarding the potential for dicamba to move off-site through
spray drift, volatility and run-off and specified an in-field buffer (designed to keep dicamba
residue concentrations above which could cause adverse effects restricted to the field) specific to
the tested DGA-salt formulation (M1691, EPA Reg No. 524-582) with specific nozzle
requirements intended to restrict the droplet spectra to ultra-coarse and extremely coarse sized
droplets.

EFED completed the reregistration chapter for dicamba/dicamba salts in 2005 (USEPA, 2005).
The RED assessment determined that bridging data indicate that dicamba salts will rapidly
convert to the free acid of dicamba and that the submitted ecological effects data generally
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indicate similar toxicity of the acid and salts (based on acid equivalents). Therefore, EFED
concluded that environmental fate studies conducted with dicamba acid provide “surrogate data”
for the dicamba salts and that toxicity data across the acid and salts could generally be combined.
However, the EFED RED chapter also identified data gaps for seedling emergence and
vegetative vigor studies for dicamba acid and all salts, using typical end-use products (TEP) and
requested these studies for the 5 most sensitive species in available plant tests with technical
grade active ingredient (TGAI) dicamba acid (soybean, onion, turnip, tomato and lettuce).
Seedling emergence and vegetative vigor data were subsequently submitted and determined to be
acceptable for dicamba DGA salt, but not for any of the other salts or for a dicamba acid TEP.

4.2. Drinking Water Exposure Assessments

A comprehensive drinking water assessment was performed for dicamba at the time of the RED
in 2005. Later assessments for new uses on sweet corn and sugarcane were done in 2005 and
2007.

A new drinking water assessment will be performed for Registration Review, because both the
models and guidance for such assessments has changed considerably since 2005. This will
include a new ground water assessment with PRZM-GW, as part of the Pesticides Water
Calculator (PWC).

The new assessment will address the degradate DCSA (dichlorosalicylic acid), which is formed
in greater amounts by crops engineered to be resistant to dicamba.

4.3. Clean Water Act Programs

Dicamba is not identified as a cause of impairment for any water bodies listed as impaired under
section 303(d) of the Clean Water Act. No Total Maximum Daily Load (TMDL) criteria have
been developed for dicamba. Aquatic benchmarks have been established for dicamba acid and
its dimethylamine (DMA) and sodium salts and are available at https://www.epa.gov/pesticide-
science-and-assessing-pesticide-risks/aquatic-life-benchmarks-pesticide-registration. Any data
submitted or otherwise located as part of the registration review process may be used to update
aquatic life benchmarks if applicable.

5. Environmental Fate and Transport

Dicamba as the acid is very soluble (6,100 ppm) and mobile (Ko = 13.4 L/mg o.c.) in the
laboratory, and is not expected to bioaccumulate in aquatic organisms as it is an anion at
environmental pHs (pKa = 1.9). Dicamba is not stable to aerobic metabolism with half-lives on
the order of days, while it is generally stable to abiotic processes, and it is generally more
persistent under anaerobic conditions. Dicamba may reach surface water via run-off, spray drift
during application, and by vapor drift from volatilization. It is important to note that multiple
literature studies show that there is a high vapor drift from soybean fields resulting in non-target
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plant injury.! Dicamba is less likely to be available to leach to groundwater because it is so
susceptible to aerobic degradation. However, any dicamba reaching groundwater would be
somewhat persistent (due to its relatively persistent anaerobic half-life). The major routes of
exposure to non-target organisms is likely spray drift, runoff and volatilization. Available
incident reports indicate that visual observations of off-field plant damage have followed
dicamba applications and subsequent spray drift and/or volatilization of dicamba residues
(discussed below in the incident characterization section).

The major degradate under anaerobic conditions is 3,6-dichlorosalicylic acid (DCSA),
comprising > 60% of the applied after 365 days of anaerobic incubation in sediment-pond water
system (MRID 43245208). DCSA is not persistent when formed under aerobic conditions and
degrades roughly at the same rate as the parent (8.2 days, MRID 43245207). DCSA was also
found in the two acceptable field studies in soil segments deeper than 10 cm, and is believed to
be persistent if it was to reach anaerobic ground water. This degradate was formed in aerobic
soil under laboratory conditions at the maximum of 17.4 % of the applied parent. Other minor
dicamba degradates are DCGA and 5-OH-dicamba, and both are less toxic than the parent and
DCSA. The formation of DCGA in the laboratory studies did not exceed 3.64%, and the
formation of 5-OH dicamba did not exceed 1.9 % in soil/water system during anaerobic aquatic
degradation of dicamba under laboratory condition. DCSA was also a major metabolite in plant
metabolism and magnitude of residue studies for dicamba-tolerant soybean and cotton.

Chemical structures of dicamba and dicamba salts are presented in Table 2. Further details
regarding fate and transport laboratory and field studies submitted for dicamba can be found in
the cited documents (USEPA, 2005 and USEPA, 2011). Physical properties of dicamba acid are
given in Table 3. Aquatic modeling input parameters are given for dicamba acid in Table 4 and
for 3,6-DCSA in Table 5.

Table 2. Chemical Structures Relevant to this Assessment

Dicamba acid
COclc(Cl)cee(Cl)e1C(0)=0

! Al-Khatib and Tamhane, 1999; Auch and Arnold, 1978; Everitt and Keeling, 2009; Kelley et al., 2005; Hamilton
and Arle, 1979; Lanini, 2000; Marple et al., 2008; Wall, 1994; Weidenhamer et al., 1989; Wax et al., 1969.
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3,6-dichlorosalicylic acid (DCSA)

C1(=C(C(=CC=C1C1)C1)0)C(0)=0

TABLE 3. Selected Physical-Chemical and Fate Properties of Dicamba Acid.

CAS Name 3.6-dichloro-2-methoxvbenzoic acid
TUPAC Name 3,6-dichloro-o-anisic acid

CAS No 1918-00-9

PC Code 029801

Empirical Formula CsHeCl0s

Molecular Weight 221.04

Common Name Dicamba

Formulated Product

Banex; Banlen; Banval; Banvel, Banvel 10G; Banvel 4E; Banvel 5G;
Banvel CST; Banvel D; Banvel XG; dianat; Dicambe; Dicamba;
Dicamba ; dicamba + 2,4-D; dicamba + atrazine; dicamba (amine);
Clarity; Marksman; MDBA; Mcdiben; Velsicol 58-CS-11; Velsicol

compound "R"

Pesticide Type

Herbicide

Chemical Family

Benzoic acid

Color/Form Colotless crystals

Odor Odorless

Melting Point 114 - 116°C ( Kidd and James, 1991))

Flash Point 199°C (Gosselin, 1984)

Relative Density 1.57 g/ml at 25°C (Spectrum Laboratories: Chemical Fact Sheet)
Water Solubility 6100 mg/L SANDOZ Safety Data Shect (Nov, 1989)

8240 mg/L at 25°C (Toxicology and Regulatory Affairs Flemington,

NJ)
6500 mg/L at 25°C (Kidd and James, 1991)

Solubility in other solvents

Acetone 810 g/L. at 25°C
Dichloromethane 260 g/L. at 25°C
Dioxane 1.18 kg/L at 25°C

Ethanol 922 g/L at 25°C

Toluene 130 g/L at 25°C

Kvlene 8 g/L at 25°C (Worthing 1987)
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Vapor Pressure

3.41 E-05 torr (25°C) SANDOZ Safety Data Sheet (Nov, 1989)

3.4 E-05 torr (25°C) (Kidd and James, 1991))

Henry’s Law Constant

1.79 E-08 (ARS Pesticide Propertics Databasc)

pKa 1.87 (MRID 43288001)
Ku(Freundlich) 0.07 - 0.53 mL/g (MRID 42774101)
Koo 3.45-21.1 mL/g (MRID 42774101)

TABLE 4. Fate Data for Dicamba.

Model Input Variable Input Value Source and Comments
Henry’s Law Constant (atm 1.6 x 107 Estimated
m’/mol) (VP x MW)/(760 tort/1 atm * solubility)
Molecular Weight (g/mol) 221 SANDOZ Safecty Data Sheet (Nov, 1989).
Solubility @ 25°C (mg/L) 6100 SANDOZ Safety Data Sheet (Nov, 1989).
Vapor Pressure (torr) 3.41x 1073 SANDOZ Safecty Data Sheet (Nov, 1989).

Koo (mL/g) 13.4 (average) MRID 42774101; Input parameters guidance
{10/22/2009).

Aerobic Soil Metabolic Half- 18 MRID 43245207; (6d x 3) input parameters

life (days) guidance (10/22/2009).

Acrobic Aquatic Metabolic 72.9 MRID 43758509; 3x a single half-life value of 24.3

Half-life (days) days was used per guidance (Input guidance, 2009).

Anaerobic Aquatic 423 A single half-life value was available (MRID

Metabolic Half-life (days) 43245208); 3x the half-life value (141 x 3 = 423)
was used per Input Parameter Guidance 2009,

Hydrolysis (pH 7) half-life 0 Stable. MRID 40547902

(days)

Aquatic Photolysis Half-life 105 MRID 42774102. Input Parameter Guidance 2009.

(days)

Adjusted half-life to represent sun intensity and 12
hours of sunlight per day. 38.1 day value
represented continuous sun exposure at an intensity
of 1.38 times natural sunlight. Degradate not
present.

Table 5. Fate Data for Dicamba’s Metabolite, DCSA.

Model Input Variable Input Value |Source and Comments
Henry’s Law Constant 1.6 x 107 Estimated for dicamba and used for DCSA
(atm m’/mol) (VP x MW)/(760 tort/1 atm * solubility)
Molecular Weight (g/mol) 207 Product Chemistry
Solubility @ 25°C (mg/L) 2112 MRID 43095301
Vapor Pressure (torr) 3.41 x 107 For Dicamba. SANDOZ Safety Data Sheet (Nov, 1989).

Koo (mL/g)

1208 (average)

MRID 43095301; Input parameters guidance
(10/22/2009).

Acrobic Soil Metabolic 24.6 MRID 43245207; (8.2 d x 3) (Input Parameters Guidance;
Half-life (days) 10/22/2009).
Acrobic Aquatic 492 No acceptable data were available; 2x the half-life

Metabolic Half-life (days)

corresponding to the PRZM acrobic soil metabolism rate
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input value (2x 24.6d) was used per guidance (Input
guidance, 2009).

Anaerobic Aquatic 0 Stable. MRID 43245208. Input Parameter Guidance 2009.
Metabolic Half-life (days)

Hydrolysis (pH 7) Half- 0 Stable. MRID# 43245208

life (days)

Aquatic Photolysis Half- 105 No data for DCSA; therefore, used value for dicamba:

life (days) MRID 42774102. Input Parameter Guidance 2009.

Adjusted half-life to represent sun intensity and 12 hours
of sunlight per day. 38.1 day value represented continuous
sun exposure at an intensity of 1.38 times natural sunlight.

6. Receptors

Tables 6 through 16 provide a summary of the aquatic and terrestrial taxonomic groups, and the
most sensitive surrogate species tested to characterize the potential acute and chronic ecological
effects of dicamba and its associated salts. In addition, the tables provide a preliminary overview
of the potential acute toxicity of dicamba and its associated salts by providing the acute toxicity
classifications. In the following tables, the toxicity endpoint values for all the salts have been
converted to dicamba acid equivalents to facilitate comparison between the different forms and
these values will be used in the risk assessment.

6.1. Effects to Aquatic Organisms

Tables 6-11 show the most sensitive available aquatic toxicological data for dicamba acid and its
associated salts adjusted to acid equivalents. No aquatic ecotoxicity data are available for the
diethanolamine salt (PC code 029803). Based on the available ecotoxicity information, dicamba
and its associated salts are practically non-toxic to slightly toxic on an acute basis to
estuarine/marine and freshwater fish (dicamba acid appearing to be the most toxic) and generally
practically non-toxic to freshwater and estuarine/marine invertebrates, except for one TEP study
with dicamba Na-salt (MRID 00085935) that indicated this formulation was moderately toxic on
an acute basis to freshwater invertebrates (48-hr ECso of 9.2 mg a.e./L. Given that dicamba salts
should disassociate to the acid rapidly in water, and the evident lack of toxicity observed in all
the other available freshwater invertebrate studies, it is likely that the observed toxicity in this
study is due to effects from the formulation, rather than toxicity specific to the sodium salt.
However, this value could potentially be used qualitatively as a conservative estimate of toxicity
across dicamba acid and other salts in the risk assessment. No acute data are available for
assessing the toxicity of dicamba or its associated salts to estuarine/marine mollusks and no
chronic data are available for dicamba’s toxicity to freshwater and estuarine/marine fish and
invertebrates. The lack of chronic data is considered a major data gap and studies should be
submitted using dicamba acid to address this uncertainty. For aquatic plants, dicamba appears to
be more toxic to non-vascular plants than to vascular plants, however there is some uncertainty
to this as the available study with duckweed (MRID 42774111) was initiated with highly acidic
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conditions (pH 4.9-5.0) which may have impacted control performance and masked any
treatment-related effects. Therefore, a new study with duckweed is requested at this time.

No acute or chronic aquatic toxicological data is available for dicamba’s metabolite, DCSA,
though the EU’s footprint database? reports similar acute toxicity of DCSA to parent dicamba
and significantly lower toxicity of DCSA to aquatic plants. Ecosar v1.1, a model predicting
toxicity based on a chemical’s molecular structure predicts DCSA to be both at least 30 times
more toxic on a chronic basis than parent dicamba to fish and several orders of magnitude more
toxic than parent dicamba to freshwater invertebrates using the neutral organic chemical class for
comparison. The uncertainty in using the neutral organic Ecosar class for the acids, dicamba and
DCSA, is acknowledged. Additionally, as no empirical data is available for chronic effects to
fish and daphnids from either parent dicamba or DCSA, there is no way to ascertain the
reliability of the model to predict chronic effects from either parent dicamba or DCSA. Given
the known increased chronic toxicity of the degradate to mammals compared to parent dicamba
and the model’s predicted chronic toxicity differential to fish and invertebrates based on the

chemical structures of the parent and degradate, the lack of chronic data for fish and
invertebrates potentially exposed to the major metabolite DCSA is considered a major data gap.

Table 6. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
Dicamba acid (PC Code 029801)

Taxonomic Study TGAY Toxicity Value Acute Toxicity Source/
Gro T g TEP Surrogate Species (95% Confidence Classification Classification
up P Yoai Interval) ‘
MRID
TGAI Rainbow trout 96-hr LCso =28 mg 40098001/
Acute 280/ (Oncorhynchus mykiss) ae/L Slightly toxic Supplemental
0 Nominal —
Freshwater fish! Quantitative
Chronic
(Early
Y - No Data N/A N/A N/A
Life-
Stage)
MRID
TGAI Water Flea 48-hr ECso > 100 mg Practically non- 40098001/
Acute o o ac./L ) Supplemental
88% (Daphnia magna) . toxic
) Nominal —
Ereshw ater Quantitative
invertebrates
Chronic | -- No Data No Data N/A N/A
TGAI Sheepshead minnow 96-br LCso> 180 mg Practically non- MRID
ari i Acute 86.8% (Cyprinodon variegates) ac/L toxic 00023390/
Estuarine/marine 670 VP & Nominal Acceptable
fish
Chronic | - No Data N/A N/A N/A

2 Pesticide Properties Database (PPDB) (http://sitem. herts.ac. uk/acru/footprint/en/index hti). This database
reports acute fish and freshwater invertebrate endpoints of > 100 mg/L and 89 mg/L, respectively and aquatic
plant ECsos of >73 mg/L and 138 mg/L for vascular and non-vascular aquatic plants.
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Taxonomic Stud TGAV/ Toxicity Value Acute Toxicity Source/
! y TEP Surrogate Species (95% Confidence Classification o e
Group Type . Classification
Yoai Interval)
. . MRID
Acute ggg G})r;lsjesnl:g?;fes weio) ECso> 100 mg a.c./L giglcaﬂy 1001 00034702/
70 (Palaemonetes pug Acceptable
Estuarine/marine | cy oo | No Data N/A N/A N/A
invertebrates
Acute - No Data No Data N/A --
Vascular | -- No Data N/A N/A -
Aquatic plan{s ) ) 120-Hr EC50 = 049’3 MRID
and algae Non- TGAI Marine Diatom mg ae/L (0.09—4.1) 42774110/
<o (Skeletonema NOAEC=0.011mg | N/A
vascular | 89.5% i Acceptable
costatum) ac/L
Mean-measured
! Freshwater fish are surrogates for aquatic-phase amphibians.
Table 7. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
Dicamba dimethylamine salt (PC Code 029802)
TGAV Acute
Taxonomic Stud TEP Toxicity Value Toxicity
Gro T g % Surrogate Species (95% Confidence Classificati Source
up yp Dicamba Interval) on
ae
Bluegill sunfish MRIDs
TEP Lepomis macrochirus 96-Hr LCs0 > 112.4 1ng Practically | 00046183
Freshwater fish ) Acute 4y 50, | & Rainbow trout ac/L nondoxic | 00046184/
Oncorhynchus mykiss Acceptable
Freshwater TEP Water Flea 48-Hr ECs0 = 1363 mg Practically MRID
invertebrates Acute 48.2% (Daphnia magna) ae/L non-toxic 00028283/
' ' ) (1270—1856) Acceptable
Table 8. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
dicamba sodium salt (PC Code 029806)
Acute
Taxonomic Stud TGAV Toxicity Value Toxicity
é}ro Tv g TEP Surrogate Species (95% Confidence Classificat Source
up yp %oai Interval) ion
TEP Rainbow Trout o Koomltiome tically | MRID
Freshwater fish Acute o ambow Lroul A ac " racticdly | 00029623/
22% (Oncorhynchus mykiss) (436.3—589.9) non-toxic
. Acceptable
Nominal
MRID
Freshwater Acute | 1EP Water flea 48-hr ECso= 9.2 mgag/L | MOderaely | 565035
invertebrates 26.5% (Daphnia magna) toxic
Acceptable
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Table 9. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
dicamba DGA salt (PC Code 128931)

Acute
Taxonomic Stud TGAV Toxicity Value Toxicity
y TEP Surrogate Species (95% Confidence Classificat Source
Group Type . .
Yoai Interval) 0n
Rainbow Trout - MRIDs
Freshwater fish Acute TEP (Oncorhynchus mykiss) ZS/-II:II LCs0>270.8 mg Practically | 00162068
W ute 40.2% & Bluegill sunfish . pon-toxic | 00162067/
> ) Nominal
(Lepomis macrochirus) Acceptable
MRID
Freshwater Acule TEP Water flea 48-hr ECsq> 270.8 mg Practically 2?116%:51:1 tal
invertebrates u 40.2% (Daphnia magna) ac/L non-toxic _pp
Quantitative
Table 10. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
dicamba K salt (PC Code 129043)
Acute
Taxonomic Study TGAV Toxicity Value Toxicity Source
Gro T g TEP Surrogate Species (95% Confidence Classificat (Class-
up yp Yoai Interval) ion ification)
ACCN
TEP Bluegill sunfish O0-HrLCxo =732mg | pocticatly | 20258932/
Freshwater fish Acute o/ A A ac/L . Supplemental
38% (Lepomis macrochirus) . non-toxic
Nominal —
Qualitative
ACCN
Q
Freshwater Acute TEP Water flea 48-Hr ECso = 301 mg ac/L | Practically g(l)lzsfe)tizgtal
invertebrates 40.2% (Daphnia magna) Nominal non-toxic _pp
Qualitative
Table 11. Summary of the Most Sensitive Endpoints from Aquatic Toxicity Studies for
dicamba IPA salt (PC Code 128944)
Acute
Taxonomic Stud TGAV Toxicity Value Toxicity Source
é}ro Tv g TEP Surrogate Species (95% Confidence Classificat (Class-
up yp Yoai Interval) ion ification)
Rainbow trout MRIDs
Freshwater fish Acute TEP (Oncorhynchus mykiss) Zi_}/llj LCso > 256 mg Practically | 00265440
W U 32.5% & Bluegill sunfish & pon-toxic | 00265441/
X . Nominal
(Lepomis macrochirus) Acceptable
MRID
Freshwater TEP Water flea 48-HrECs > 256 mg Practically 00265442/
invertcbrates Acute 32.5% (Daphnia magna) ac/L non-toxic Supplemental
v =70 P & Nominal —
Quantitative
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6.2. Effects to Terrestrial Organisms

Tables 12-17 show the most sensitive available terrestrial toxicological data for dicamba acid
and its associated salts. No terrestrial ecotoxicity data are available for the DEA-salt (PC code
029803) or the IPA-salt (PC code 128944. On an acute oral basis to birds, the toxicity of
dicamba and its associated salts ranges from practically non-toxic to moderately toxic, with
dicamba acid having the most sensitive endpoint. No acute oral data is available for dicamba’s
toxicity to passerine birds, which have the potential to be more sensitive than the tested surrogate
species (bobwhite quail). On an acute dietary basis to birds, treatment-related effects and
mortalities were generally not observed even at the highest tested doses, leading to non-definitive
(i.e. greater than) LCss and sub-acute toxicity classifications of practically non-toxic to slightly
toxic. The only sensitive chronic avian endpoint was for mallard ducks (21-week NOAEC of
695 mg a.e./kg-diet.) based on moderate (11-21%) inhibitions in the number of hatchlings, 14-
day old chicks and 14-day old chicks as a percentage of eggs laid in the 1390 mg a.i./kg-diet
treatment group compared to the control group. However, these reductions were not statistically
significant and potentially could be due to natural variability. Therefore, it is possible that this
endpoint may overestimate the chronic toxicity of dicamba to avian species.

Dicamba is practically non-toxic to mammals on acute oral basis. Chronic effects observed in
the 2-generation rat study were based on neurotoxicity, delayed maturation of the FO generation,
and decreased pup weight in both the F; and F; generations at 450 mg a.e./kg-diet. Dicamba is
practically non-toxic to honey bees on an acute basis, but no data are available for its acute or
chronic toxicity through oral exposure to either adult or larval honey bees. This is considered a
major data gap.

For terrestrial plants, no acceptable data are available for TEPs with dicamba acid or any of its
associated salts, with the exception of the DGA-salt. A seedling emergence and vegetative vigor
study with dicamba acid (MRID 42846301), is considered supplemental due to the use of TGAI
instead of TEP and since the test plants were cultivated in support media of pure sand with 0.11-
0.17% organic matter rather than soil and is not representative of more typical conditions that
plants exposed to dicamba may face. Though the plants in the study were bottom-watered, there
is nonetheless concern that some dicamba may have leached downward in the sand, resulting in
uncertainty as to the actual exposures the plants received. Therefore, new vegetative vigor data
is needed for representative TEPs of each salt (other than the DGA salt) and dicamba acid as
well as seedling emergence data for dicamba acid. For dicamba DGA salt, the submitted
seedling emergence and vegetative vigor studies were acceptable (MRIDs 47815101 and
47815102), but new vegetative vigor data are needed for lettuce only, due to poor performance
of lettuce control plants in the available vegetative vigor study.

Table 18 shows the available terrestrial toxicological data for dicamba’s metabolite, DCSA.
Mammalian data indicate that DCSA has similar acute toxicity as parent dicamba, but is
significantly more toxic on a chronic basis with statistically significant inhibitions (6-9%) in 14-
21 post-natal days pup weight at the 37 mg/kg/d treatment group, relative to controls, and a
corresponding NOAEL of 4 mg/kg/d based on male pre-mating doses. A recent benchmark dose
analysis conducted by HED (USEPA, 2016f) determined benchmark doses based on both male
pre-mating doses and the female lactation dose and noted that female lactation doses are more
reflective (than male-premating doses) of pup exposure during the nursing period when the pup
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body weight decreased. This analysis concluded that the pup weight LOAEL and NOAEL
threshold values based on the dam lactation doses would be 78 mg/kg/d and 8 mg/kg/d,
respectively. In the risk assessment, EPA will use the 8 mg/kg/d NOAEL based on dam lactation
doses as the chronic mammalian endpoint.

No chronic data are available for the effects of the DCSA degradate to birds (or reptiles or
terrestrial-phase amphibians, for which birds are surrogates). In the absence of additional data,
as a conservative approach, EPA will consider the toxicity differential for chronic effects
between parent dicamba and the metabolite DCSA and apply a similar ratio to estimate chronic
effects to avian organisms. Therefore, a factor of 17x (based on the chronic endpoints of 136
mg/kg-bw for parent dicamba and 8 mg/kg-bw for DCSA) is applied to the dicamba chronic
NOAEC of 695 mg/kg-diet for the mallard duck, to result in a conservative estimate of a chronic
NOAEC of 40.9 mg/kg-diet for birds for DCSA. This is considered a conservative approach as
the chronic mammalian endpoint is based on effects to pups who would have been continually
exposed to DCSA residues in utero and throughout lactation while chicks in the avian
reproduction test would not be exposed to DCSA residues while still in the egg or post hatch.
However, chronic avian reproduction data with DCSA would decrease the uncertainty associated
with this approach.

Table 12. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for
Dicamba acid (PC Code 029801)

Taxonomic | Study Type | TGAVTEP Surrogate Toxicity Value Acute Source
Group Yoai Species (all units in terms Toxicity (Classification)
of measured Classificati
active ingredient) on
Bobwhite LDso= 188 mg MRIDs
wail a.c./kg-bw Moderatelv 42918001
Acute oral 86.9% ?(,0 linus (141—250) toxic Y 42774105
o Slope = 6.0 (2.6— (Acceptable)
virginianus) 9.3)
Acute Qral -- No Data No Data N/A -~
(passerine)
Birds! Bobwhite . MRID
Sub-acute o/ quail 8-D LCs0 > 8,680 Practically ¢
dietary 86.8% (Colinus ppma.ce non-toxic 00025391
S h (Acceptable)
virginianus)
NOAEC = 695
Mallard duck E%?&aEé - 1390 MRID
Chronic 86.9 (4nas ppm ac N/A 43814003
platvriynchos) Reduced Hatch, (Acceptable)
and Chick Survival
. Laboratory rat | LDsp = 2,740 . | MRID
Acute Oral | LGAI (Rattus mg/kg (males) Practically | ,7¢444
99.7% ) non-toxic
norvegicus) (2010-3740) (Acceptable)
Ma s Laborat t MRID
aboratory ra E
ﬁ]‘l’gﬁﬁon TEP (Rattus an;E(fﬁ() >33 v 00263861
norvegicus) gac. (Acceptable)
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Taxonomic | Study Type | TGAI/TEP Surrogate Toxicity Value Acute Source
Group %Yoai Species (all units in terms Toxicity (Classification)
of measured Classificati
active ingredient) on
13-Wk
NOEL: 500
m, d
Subchronic | TGAI Laboratory rat L(%gg 1000 MRID
. (Rattus N/A 00128093
Feeding 86.8% norvegicus) mg/kg/day (Acceptable)
’ Endpoints: body '
wt. changes, liver
effects
NOAEL = 136 mg
ac/kg-diet/day
LOAEL =450 mg
Chronic (2- TGAI Laboratory rat %ﬁaﬂggi_gtls_vday MRID
Generation o (Rattus L N/A 43137101
Reproduction) 86.9% norvegicus) neurotoxiciy, . (Acceptable)
delayed maturation
of FO gen,
decreased pup
weight
TEP Honey bee MRID
Acute contact | % ai Ipis melli 48-hr LDso > 90.65 | Practically | 00036935
(adult) unknown (pis mellifera ng/bee non-toxic (Supplemental
L) o
—Quantitative)
Terrestrial | Aoue oral ~ | NoData No Data N/A -
Invertebrates (adult).
Chronic oral - No Data No Data N/A -
(adult)
Acute larval - No Data No Data N/A -~
Chronic larval - No Data No Data N/A -~
MRID
42846301
- No Data No Data N/A (Supplemental
Seedling —Qualitative)
Emergence MRID
-- No Data No Data N/A 42846301
. (Supplemental
Terrestrial —Qualitative)
plants ua \!
_ Monocot — No No Data N/A _
Data
Vegetative
Vigor )
- Dicot=No | x5 pata N/A -
Data

! Birds are considered a surrogate for terrestrial phase amphibians and reptiles
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Table 13. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for
Dicamba DMA-salt (PC Code 029802)

Taxonomic Study TGAY/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in | Classification
terms of
measured
active
ingredient)
Mallard Duck | 14-D LDsy > . MRIDs
Acuteoral | 170, | Anas 282 ac/kg | Lociealy 00046180
’ platyrhynchos bw (Acceptable)
Bobwhite
Birds quall MRIDs
Sub-acute | TEP Colinus 1 8D LCo> | tically 00034693
dictary | 482% | Virgimianus & | 2185ppm e 00022527
Mallard Duck | ae.
) (Acceptable)
Anas
platyrhynchos

Table 14. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for

Dicamba Na-salt (PC Code 029806)

Taxonomic Study TGAV/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in | Classification
terms of
measured
active
ingredient)
Sub-acute | TEP Bl(j)abiivmte 8-D LCso > MRID
Birds ubmacu o quat 2.409 ppin Slightly toxic 00068785
dietary 26.5% Colinus
o ac. Acceptable)
virgmnianus

Table 15. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for
Dicamba DGA-salt (PC Code 128931)

Taxonomic Study TGAV/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in Classificatio
terms of n
measured
active

ingredient)

Birds Acute oral | No Data - N/A No Data No Data
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Taxonomic Study TGAY/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in Classificatio
terms of n
measured
active
ingredient)
Bobwhite
w | D,
Sub-acute | TEP Com 8-D LCso> Slightly 00162071
dietary 40% virginianus & - log a6 | Toxic 00162072
Mallard Duck (Acceptable)
Anas
platyrhynchos
ECy;s=1.681b
Monocot — ac/A
I()E 1;% Onion NOAEC = N/A
- (Allium cepa) | 0.641b ac/A
Seedling MRID 47815101
Emergence ECys=0.170 (Acceptable)
Dicot - Ib ac/A
I()E ];, . Soybean NOAEC = N/A
- (Glvcine max) | 0.0702 lbs
Terrestrial ac/A
: =047
plans TEP Monocor — | 1472
40.3% Onion ECos=0.137 | VA
o (Allium cepa) Ibs ac/A ’
Vegetative ECas = MRID 47815101
Vigor , 0.000513 1b (Acceptable)
Dicot —
TEP ac/A
40.3v | Soybean NOAEC- | VA
N (Glycine max) 0.000261 Ib
ac/A

! Previously, a study with the bobwhite quail (MRID 00162070) was deemed to be acceptable with an LDs, of 387.2
ppm a.c. However, regurgitation occurred at several doses, including the lowest dose (117 ppm a.e.). The
regurgitation did not follow a dose response, and this study has been downgraded to invalid.

Table 16. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for
Dicamba K-salt (PC Code 129043)

Taxonomic Study TGAY/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in | Classification
terms of
measured
active
ingredient)
. MRID 00261466
Bobwhite 14-D LDy, = (1986)
. TEP quail Moderately
Birds Acute oral o/ 1 235 mg . Supplemental--
38% (Colinus toxic o
o a.c./kg-bw Quantitative
virginianus)
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Taxonomic Study TGAY/ Surrogate Toxicity Acute Source
Group Type TEP Species Value Toxicity (Classification)
% ai (all units in | Classification
terms of
measured
active
ingredient)
Bobwhite
quail
(Colinus MRIDs
virginianus) 8-D LCs0 > 00261465
i?et:;;f“te ;5,2 &Mallard | 1.822ppm | Slightly toxic 00261466
duck a.e. (Supplemental--
(Anas Quantiative)
platyrhynchos
)

Table 17. Summary of the Most Sensitive Endpoints from Terrestrial Toxicity Studies for
Dicamba’s Metabolite, DCSA.

Taxonomic
Group

Study Type

TGAI/
TEP
% ai

Surrogate
Species

Toxicity
Value
(all units in
terms of
measured
active
ingredient)

Acute Toxicity
Classification

Source

Mammals

Acute Oral

TGAI
99.7%

Laboratory rat
(Rattus
norvegicus)

LDso = 2,641
mg/kg (males)

Practically non-

toxic

MRID
47899504
(Acceptable)

Chronic (2-
Generation
Reproduction)

TGAI
86.9%

Laboratory rat
(Rattus
norvegicus)

NOAEL =8
mg ac/kg-
diet/day
LOAEL =78
mg a.c./kg-
diet/day, using
female
lactation doses
Endpoints:
decreased pup
weight

N/A

MRID
47899517
(Acceptable)

6.3.

Ecological Incidents

A preliminary review on May 17, 2016 of the Ecological Incident Information System (EIIS,
version 2.1.1), which is maintained by the Agency’s Office of Pesticide Programs and the Avian
Monitoring Information System (AIMS), which is maintained by the American Bird
Conservancy, indicates a total of 178 reported ecological incidents in the United States
associated with the use of the dicamba acid and salt active ingredients (summarized by certainty
in Table 18. This total excludes incidents classified as ‘unlikely’ or ‘unrelated’ and only
includes those incidents with certainty categories of ‘possible’, ‘probable’, and ‘highly probable’
(for EIIS) and ‘possible’, ‘probable’, ‘likely’, ‘highly likely’ and ‘certain’ (for AIMS). Incidents
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classified as ‘unlikely’ the result of or ‘unrelated’ to dicamba will not be included in this
Problem Formulation or the ecological risk assessment conducted for Registration Review.

All of the dicamba incidents in these databases, excluding those classified as ‘unlikely’ or
‘unrelated’, occurred between 1991 and 2013. Six (3%) of the dicamba incidents involved
aquatic animals, one (<1%) involved terrestrial animals and 171 (96%) involved plants. The
certainty categories regarding the likelihood that the use of dicamba caused the 178 incidents
ranged from unlikely (9 incidents), possible (104 incidents), probable (69 incidents) to highly
probable (5 incidents). 53 of the incidents were considered registered uses at the time of the
incident, 43 involved misuses, and the legality of the use was undetermined in 82 incidents.

EPA is also aware of additional recent incident information (2012—2015), that has not yet been
included in EIIS, relating to the use of dicamba on dicamba-tolerant soybean and cotton crops.
Information relating to the current knowledge and understanding surrounding these incidents is
described in the Section 3 New Use assessment for dicamba on dicamba-tolerant cotton
(D404823; USEPA, 2016a) and the addendum to Section 3 New Use assessment for dicamba on
dicamba-tolerant soybean (D426789, USEPA, 2016b)

Table 18. Incidents found in the Ecological Incident Information System across all salts and dicamba acid

Certainty
Incident
Type (excluding | Unlikely | Possible | Probable Highly
. Probable
unlikely)
Misuse 0 0 0 0 0
Registered
Fish | Use 1 0 1 0 0

Undetermined 5 1 5 0 0
Misuse 0 0 0 0 0
Registered

Wildlife | Use 0 0 0 0 0
Undetermined 1 2 1 0 0
Misuse 43 1 18 21 4
Registered

Plants Use 22 2 19 33 0
Undetermined 76 3 60 15 1

Total 178 9 104 69 5

In addition to the incidents recorded in EIIS and AIMS, additional incidents have been reported
to the Agency in aggregated incident reports. Pesticide registrants report certain types of
incidents to the Agency as aggregate counts of incidents occurring per product per quarter.
Ecological incidents reported in aggregate reports include those categorized as ‘minor fish and
wildlfie’ (W-B), ‘minor plant’ (P-B), and ‘other non-target’ (ONT) incidents. ‘Other non-target’
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incidents include reports of adverse effects to insects and other terrestrial invertebrates. For
dicamba, registrants have reported 24 minor fish and wildlife incidents, 8340 minor plant
incidents, and 3 other non-target incidents. Unless additional information on these aggregated
incidents become available, they will be assumed to be representative of registered uses of
dicamba in the risk assessment.

7. Exposure Pathways of Concern

The environmental fate properties and use patterns of dicamba indicate that direct spray onto
food residues, spray drift, leaching to ground water, volatilization, and runoff represent potential
transport mechanisms of dicamba to aquatic and terrestrial organisms.

Drinking water and inhalation exposure pathways were screened using the SIP (Screening
Imbibition Program) and STIR (Screening Tool for Inhalation Risk) screening methods.
Drinking water with dicamba or DCSA residues was found to be a potential exposure pathway of
concern (LOC exceedances are expected) on an acute and chronic basis for birds and mammals.
SIP and STIR are described in detail at:

http://www.epa.gov/oppefed 1 /models/terrestrial/index htm.

The Screening Tool for Inhalation Risk (STIR v.1.0) was used to assess the potential for risk to
birds and mammals through inhalation exposure. The exposure pathways that are assessed by
this tool include both droplet inhalation and vapor-phase inhalation. STIR, used in the problem
formulation phase, 1s intended to determine if exposure is likely and not whether the potential for
risk exists based on a chemical’s maximum application rate, molecular weight and vapor
pressure and the available mammalian acute oral and inhalation toxicity endpoints and avian
acute oral endpoint (an adjusted avian inhalation toxicity endpoint is estimated from the
mammalian toxicity data). If STIR predicts that exposure is likely, additional inhalation data may
be necessary to adequately assess risk due to the inhalation exposure pathway. Based on STIR
screening analysis, inhalation is not considered likely to be a significant route of exposure for
birds and mammals from vapor exposure, but for birds could potentially be a significant route of
exposure where applications are greater than 2.1 Ibs a.e/A. However, this concern is based on
the assumption that the highest test concentration from the available mammalian inhalation
toxicity test (5.3 mg/L) results in 50% mortality, but as this is a non-definitive (>) endpoint, it is
likely highly conservative. Given that few maximum dicamba application rates are greater than
2.11bs a.e./A, and the mammalian inhalation endpoint was non-definitive and therefore is likely
highly conservative, no additional inhalation data is requested. See Appendix B for STIR inputs
and outputs.

The Screening Imbibition Program (SIP 1.0, Released June 15, 2010) was used to calculate an
upper bound estimate of exposure using dicamba’s and DCSA’s solubility in water (6100 mg/L
for dicamba, 2112 mg/L for DCSA), the most sensitive acute and chronic avian toxicity
endpoints (bobwhite acute LDsp of 188 mg/kg-bw, mallard NOAEC of 695 mg/kg-diet ) and the
most sensitive acute and chronic mammalian toxicity endpoints (male laboratory rat acute LDso
of 2740 mg/kg-bw and rat chronic NOAEL of 136 mg/kg-bw for dicamba, acute and chronic rat
endpoints of 2641 mg/kg-bw and 8 mg/kg-bw for DCSA). Drinking water exposure alone to
either dicamba or DCSA residues was determined to be a potential pathway of concern for
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mammalian and avian species on both an acute and chronic basis. This pathway will be explored
further with the development of SIP v.2.0 in the Ecological Risk Assessment for dicamba. The
chronic avian data for DCSA expected to be requested in the DCI will also be used in this
assessment of drinking water exposure. For a sample of the output generated by SIP v.1.0,
please see Appendix B. Detailed information about the SIP v.1.0, as well as the tool, can be
found on the EPA’s website at http://www.epa.gov/pesticides/science/models_pg htm#terrestrial.

8. Analysis Plan

8.1. Stressors of Concern

8.1.1. Ecological Risk Assessment

The stressors of concern are parent dicamba (as the acid, salts and esters) and the degradate 3,6-
DCSA (dichlorosalicylic acid).

8.1.2. Drinking Water — Human Health
The drinking water assessments conducted to support the registration review human health risk
assessments of dicamba will address the parent compound only as acid equivalents across the
various formulations, in surface and ground waters. The degradate, 3,6-DCSA will be assessed

separately.

8.2. Measures of Exposure

EFED will use standard available models to evaluate potential exposures to aquatic and

Available Monitoring Data

The USGS Water Quality Portal (http.//waterqualitydata.us/portal/) was queried on 05/18/16 for
monitoring data using the search term “dicamba.” 50,458 records were returned for water and
sediment analyses primarily from the STORET and NWIS databases. The vast majority of these
records appeared to be “non-detect” or “below reporting limit” for dicamba, as expected. An
analysis of these data will be done in the risk assessment.

Aquatic Exposure Modeling

The models used to predict aquatic estimated environmental concentrations (EECs) is the
Pesticides in Water Calculator (PWC) which incorporates PRZM and the Variable Volume
Water Model (VVWM) for surface water and PRZM-GW for ground water. These are publicly
available at: http://www.epa.gov/oppefed1/models/water/index htm. Modeling will be
conducted using the acid equivalent approach, plus a Total Toxic Residue including 3,6-DCSA if
needed.
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Terrestrial Exposure Modeling

Exposure estimates for terrestrial animals assumed to be in the target area or in an area exposed
to spray drift are derived using the T-REX model (version 1.5.2, March 2012). This model
incorporates the Kenaga nomograph, as modified by Fletcher ef al. (1994), which is based on a
large set of field residue data. The upper limit values from the nomograph represent the 95%
percentile of residue values from actual field measurements (Hoerger and Kenega 1972). The
Fletcher ef al. (1994) modifications to the Kenaga nomograph are based on measured field
residues from 249 published research papers, including information on 118 species of plants, 121
pesticides, and 17 chemical classes.

In recent risk assessments (USEPA, 2016a-b), EFED has used residue data by Jimenez (1994,
MRID 43370701) to calculate a dicamba specific foliar dissipation half-life. According to the
available Health Effects Division (HED) review (DP Barcode 207649, 3/11/1996), this study was
acceptable for use in risk assessment and indicated that there was no difference in foliar
dissipation data between the various tested dicamba salt formulations (DMA, DGA and sodium
salt formulations). Therefore, data for all dicamba salt formulations tested were used to calculate
the final foliar half-life value of 8.4 days, which will be used in the registration review risk
assessment.

Screening level calculations have suggested that the drinking water exposure pathway may be a
significant concern for birds and mammals and will be further evaluated at the time of risk
assessment with SIP v2.0.

EECs for terrestrial plants inhabiting dry and wetland areas are derived using TerrPlant (version
1.2.2, December 2006). This model uses estimates of pesticides in runoff and in spray drift to
calculate EECs. EECs are based upon solubility, application rate and minimum incorporation
depth in addition to type of formulation and method of application. The Agency is currently
developing a replacement model for TerrPlant. If the replacement has been approved prior to the
initiation of the risk assessment, this new model will be used instead.

Two spray drift models, AgDisp and AgDRIFT, are used to assess exposures of aquatic and
terrestrial organisms to dicamba deposited in terrestrial and aquatic habitats by spray drift.
AgDRIFT (version 2.1.1; dated 12/29/2011) is the model most commonly used to simulate spray
drift into terrestrial and aquatic environments from aerial and ground applications. AgDisp
(version 8.13; dated 12/14/2004) (Teske and Curbishley, 2003) is used when a parameter needs to
be modeled that is not available in AgDRIFT. Spray drift analysis will be an important part of the
analysis in defining the potential area of effects to non-target species.
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8.3. Measures of Effect

Toxicity data presented in Section 6 of this problem formulation will be used to calculate risk
quotients. Any additional information submitted by the registrant or found in the open literature
prior to conduct of the risk assessment will also be considered. The open literature studies are
identified using EPA’s ECOTOXicology database (ECOTOX) (USEPA, 2009), which employs a
literature search engine for locating chemical toxicity data for aquatic life, terrestrial plants, and
wildlife. The evaluation of both sources of data can also provide insight into the direct and
indirect effects of pesticides on biotic communities from loss of species that are sensitive to the
chemicals and from changes in structure and functional characteristics of the affected
communities.

9. Endangered Species Assessments

Consistent with the Agency’s responsibility under the Endangered Species Act (ESA), the
Agency will evaluate risks to federally listed threatened and/or endangered (listed) species from
registered uses of pesticides in registration review. The process for evaluating potential risks to
listed species is further described at https://www.epa.gov/endangered-species. Three endangered
species assessments were recently conducted for the post-emergent use of dicamba DGA salt on
dicamba-tolerant soybean and cotton (USEPA, 2016¢c-e. D416416+, D422305, D425049)
covering listed species in 34 states.

10. Endocrine Disruptor Screening Program

As required by FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA), EPA reviews
numerous studies to assess potential adverse outcomes from exposure to chemicals. Collectively,
these studies include acute, subchronic and chronic toxicity, including assessments of
carcinogenicity, neurotoxicity, developmental, reproductive, and general or systemic toxicity.
These studies include endpoints which may be susceptible to endocrine influence, including
effects on endocrine target organ histopathology, organ weights, estrus cyclicity, sexual
maturation, fertility, pregnancy rates, reproductive loss, and sex ratios in offspring. For
ecological hazard assessments, EPA evaluates acute tests and chronic studies that assess growth,
developmental and reproductive effects in different taxonomic groups. As part of the Preliminary
Problem Formulation for Registration Review (DP Barcode 426710), EPA reviewed these data
and selected the most sensitive endpoints for relevant risk assessment scenarios from the existing
hazard database. However, as required by FFDCA section 408(p), dicamba is subject to the
endocrine screening part of the Endocrine Disruptor Screening Program (EDSP).

EPA has developed the EDSP to determine whether certain substances (including pesticide
active and other ingredients) may have an effect in humans or wildlife similar to an effect
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator
may designate.” The EDSP employs a two-tiered approach to making the statutorily required
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal
systems. Chemicals that go through Tier 1 screening and are found to have the potential to
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2
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testing is designed to identify any adverse endocrine-related effects caused by the substance, and
establish a dose-response relationship between the dose and the E, A, or T effect.

Under FFDCA section 408(p), the Agency must screen all pesticide chemicals. Between October
2009 and February 2010, EPA issued test orders/data call-ins for the first group of 67 chemicals,
which contains 58 pesticide active ingredients and 9 inert ingredients. A second list of chemicals
identified for EDSP screening was published on June 14, 2013 and includes some pesticides
scheduled for registration review and chemicals found in water. Neither of these lists should be
construed as a list of known or likely endocrine disruptors. Dicamba is not on either the first or
second list. For further information on the status of the EDSP, the policies and procedures, the
initial list of 67 chemicals or the overview of the second list of 109 chemicals, the test guidelines
and the Tier 1 screening battery, please visit our website: http:.//www.epa.gov/endo/.

11. Preliminary Identification of Data Gaps

11.1. Environmental Fate

Table 19 identifies environmental fate studies by MRID that offer data for each guideline
requirement, as well as study classifications and whether or not further data are needed in order
to support risk assessment.

Table 19. Submitted Environmental Fate Data for Dicamba (various PC codes)

OCSPP Data Submi'tted Study Iﬁ?:ig;?:) Commepts, Justific?ltion an(!
- . Studies e . . Assumptions EPA will Make in
Guideline | Requirement Classifications | conduct risk
(MRID) Absence of Data
assessment?
835.2120 Hydrolysis 40547902 No
40335501 Acceptable
43245208
835.2240 Aqueous 42774102 Acceptable No
photolysis
835.2410 Soil photolysis 42774103 Acceptable No
835.4100 Acrobic Soil 43245207 Acceptable Yes (One US soil)
Metabolism (49067702 Supplemental (Two European soils)
48718002 Supplemental (Four US soils)
Acceptable data on more than one US
soil is requested
835.4200 Anacrobic soil 40547906 No
metabolism 43245208 Acceptable
835.4300 Acrobic 43758509 Supplemental |Yes Acceptable data on more than one
aquatic system is requested.
metabolism
835.4400 Anacrobic 43245208 Acceptable No
aquatic
metabolism

11 See hitp://www.regulations.gov/#documentDetail: D=EPA -HO-OPPT-2009-0477-0074 for the final second list of
chemicals.
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OCSPP Data Submi'tted Study 11:3?:13(21“;;2(‘) AComme'nts, Jusjt‘ificyfltion an(!
Guideline | Requirement Studics Classifications | conduct risk ssumptions EPA will Make in
(MRID) Absence of Data
assessment?
835.1230 Adsorption/ 42774101 Acceptable No
835.1240 desorption and
leaching 43095301 Supplemental
(DCSA)
835.6100 Terrestrial 40547908 No
field 42754101 Supplemental K salt
dissipation 42754102 Supplemental K salt
42754103
44373708
48718005 Supplemental
43361506 Supplemental Na and DGA salts
43361507 Supplemental DGA salt
43651405 Supplemental DMA salt
43651407 Supplemental DGA salt
43651408 Supplemental Na salt
835.1410 Laboratory 41966602 Acceptable Yes Study is for dicamba K salt. Data on all
Volatility formulations proposed for use on
dicamba-tolerant crops required.
835.8100 Ficld Volatility[49022501 Supplemental |Yes Requested for each registered salt and
49067704 Pending ester formulation intended for use on
dicamba-tolerant crops.
840.1100 Spray Drift 49671601 Pending Yes Requested for each formulation intended
Droplet 49671602 for use on dicamba-tolerant crops.
Spectrum 49067704
840.1200 Spray Drift 49770301 Pending Yes Requested for each formulation intended
Field for use on dicamba-tolerant crops.
Deposition
850.1730 Fish BCF - Waived No Bioconcentration in fish is not expected
based on dicamba’s solubility and pKa.
850.6100 Water and Soil Yes
Environmental
Chemistry
Methods
850.6100 Soil and Water Yes
Independent
Laboratory
Validation
835.6100 Foliar Yes Data are needed for parent dicamba and
dissipation for DCSA

11.2. Effects

Table 20 and Table 21 identify ecological effects studies by MRID that offer data for each
guideline requirement, as well as study classifications and whether or not further data are needed
in order to support risk assessment.
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Table 20. Submitted Aquatic Ecological Effects Data for Dicamba (various PC codes)

Submitted Are data
O.CSP.P Data Requirement | PC Code Studies S't 1'1dy' needed t.o Current Additional Data Need
Guideline Classifications conduct risk
(MRID)
assessment?
850.1010 | Freshwater 029801 40098001 Supplemental -- No --
invertebrate Quantitative
acute toxicity 029802 00028283 | Acceptable No
029806 00085935 Acceptable No
128931 00162069 Supplemental— | No
Quantitative
128944 00265442 Supplemental -- No
Quantitative
129043 00258983 Supplemental— | No
Qualitative
850.1025 | Saltwater invertcbrate | 029801 00034702 Acceptable No No data are available for
850.1035 | acute toxicity dicamba’s toxicity to
850.1045 029801 No Data N/A Yes estuarine/marine mollusks.
850.1055 Data following the 850.1025
(shell deposition) guideline
should be submitted using
TGAI dicamba acid.
850.1075 | Freshwater fish acute | 029801 40098001 Supplemental - No -
toxicity Quantitative
029802 00263000 Acceptable No
00046183
00046184
029806 00029623 Acceptable No
128931 00162068 Acceptable No
00162067
128944 00265440 Acceptable No
00265441
129043 Acc# Supplemental— | No
00258932 Quantitative
850.1075 | Saltwater fish acute 029801 00025390 Acceptable No -
toxicity
850.1300 | Freshwater 029801 No Data N/A Yes No data are available for
1pvertebrate Metabolite | No Data N/A Yes chronic effc?cts of dicamba to
life cycle freshwater invertebrates. A
) DCSA . .
freshwater invertebrate life
cycle study should be submitted
using a species for which acute
data is available using TGAI
dicamba acid. Additionally, due
to empirical mammalian data
and predicted chronic toxicity to
aquatic invertebrates, chronic
daphnid data should be
submitted for DCSA.
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OCSPP
Guideline

Data Requirement

PC Code

Submitted
Studies

(MRID)

Study

Classifications

Are data
needed to
conduct risk
assessment?

Current Additional Data Need

850.1350

Saltwater
invertebrates
life cycle

029801

No Data

N/A

Yes

No data are available for
chronic effects of dicamba to
saltwater invertcbrates. A
saltwater invertebrate life cycle
study should be submitted using
a specices for which acute data is
available using TGAI dicamba
acid.

850.1400

Freshwater fish
carly-life stage

029801

No Data

N/A

Yes

Metabolite
DCSA

No Data

N/A

Yes

No data are available for
chronic effects of dicamba to
freshwater fish. A freshwater
fish carly life stage study should
be submitted using a species for
which acute data is available
using TGAI dicamba acid.
Additionally, due to empirical
mammalian data and predicted
chronic toxicity to fish, chronic
fish data should be submitted
for DCSA with the same fish
species used to fulfill the
850.1400 guideline with
dicamba acid.

850.1400

Saltwater fish
carly-life stage

029801

No Data

N/A

No

No data are available for
chronic cffects of dicamba to
saltwater fish. A saltwater fish
carly life stage study should be
submitted using a species for
which acute data is available
using TGAI dicamba acid

850.1500

Fish life cycle

029801

No Data

N/A

No

850.4400

Agquatic plant
Toxicity Test using
Lemna spp.

029801

42774111

Invalid

Yes

Conditions in controls of the
submitted study were
inadequate to represent typical
cnvironmental conditions and
may have adversely impacted
control performance. A new
study is needed using TGAI
dicamba acid.

850.4500

Algal toxicity

029801

42774110

Acceptable

No

029801

42774107

Acceptable

No

029801

42774108

Acceptable

No

850.4550

Cyanobacteria

029801

42774109

Acceptable

No
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Table 21. Submitted Terrestrial Ecological Effects Data for Dicamba (various PC codes)

PC Code Are data
OCSPP Data Smel.t ted Study ;.l eedf: d Current Additional
Guideline | Requirement Studics Classifications or risk Data Need
(MRID) assess-
ment?
850.2100 | Avian oral 029801 42774106 | Acceptable Yes A passerine acute oral
toxicity 42774105 study is required as
029801 NoData | N/A dicamba is moderately
toxic on an acute basis to
029802 00073275 Acceptable bobwhite quail and
00046180 passerine species may be
128931 00263863 | Invalid more sensitive than other
taxa.
129043 00261466 | Supplemental--
Quantitative
850.2200 | Avian dictary | 029801 42918001 Acceptable No --
toxicity 42774105
029802 00034693 | Acceptable
00022527
029806 00068785 | Acceptable
128931 00162071 | Acceptable
00162072
129043 00261465 Supplemental -~
00261466 | Quantitative
850.2300 | Avian 029801 43814003 Acceptable No
reproduction Metabolite No Data N/A Yes Chronic avian data
DCSA (mallard duck preferred)
with the metabolite
DCSA is needed for the
risk assessment. In the
absence of chronic data,
EPA will consider
alternative approaches
(i.e. using the difference
between the chronic
mammalian studies with
dicamba and DCSA and
comparing to the chronic
mallard endpoint with
dicamba acid.)
850.3020 |Honey bee 029801 00036935 Supplemental— No --
acute contact Quantitative
toxicity
(Tier 1)
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OCSPP
Guideline

Data
Requirement

PC Code

Submitted
Studies

(MRID)

Study
Classifications

Are data
needed
for risk
assess-
ment?

Current Additional
Data Need

850.3030

Honey bee
residue on
foliage
(Tier 1)

029801

No Data

N/A

No

Data have not been
submitted to fulfill this
guideline. A data gap
was not identified as
these data are not
necessary for risk
assessment at this time
since dicamba’s acute
contact LDs, was greater
than the trigger of 11

ng/bee.

Non-
guideline

Honey bee
adult acute oral
toxicity

(Tier 1)

029801

No Data

N/A

Yes

No data is available
assessing the oral
exposure route for
terrestrial invertebrates.
A study should be
submitted using TGAI
dicamba acid. Although
EPA has not developed a
guideline for this study,
OECD TG 213 may be
used to satisfy the
guideline requirement.

Non-
guideline

Honey bee
adult chronic
oral toxicity
(Tier 1)

029801

No Data

N/A

Yes

No data is available
assessing the oral
exposure route for
terrestrial invertebrates.
A study should be
submitted using TGAI
dicamba acid. Neither
EPA nor OECD have an
approved guideline for
this study, but draft
OECD guidance is in
development. A
protocol should be
submitted prior to study
initiation.

Non-
guideline

Honey bee
larval acute
oral toxicity
(Tier 1)

029801

No Data

N/A

Yes

In addition to the adult
honey bee data gaps
identificd above, data is
needed for the additional
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PC Code Are data
Submitted needed

OCSPP Data . Study . Current Additional
Guideline | Requirement Studies Classifications for risk Data Need
(MRID) assess-
ment?
Non- Honey bee 029801 No Data N/A Yes honey bee life stage of
guideline  |larval chronic larvae to complete the
oral toxicity risk assessment for
(Tier 1) pollinators. Although

EPA has not developed a
guideline for these
studies, OECD TG237
may be used to assess
acute oral effects on
larvae. Chronic (repeat
dose) study guidance for
assessing chronic oral
toxicity to honey bee
larvae is currently in

development by OECD.
A protocol should be
submitted prior to study
initiation.
Non- Magnitude of | 029801 No Data N/A Yes Data have not been
guideline | Residues in submitted to fulfill this
Pollen and guideline. Results from
Nectar lower tier studies should

inform the conduct of
the field test to address
remaining uncertainties.
Pending the results of
lower tier studies (adult
honey bee acute oral,
chronic adult honey bee,
acute and chronic
larval), magnitude of
residuc studies may not
be needed to complete
the risk assessment for
pollinators. A protocol
should be submitted
prior to test initiation.
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PC Code Are data
OCSPP Data Subm1.t ted Study needf: d Current Additional
Guideline | Requirement Studics Classifications for risk Data Need
(MRID) assess-
ment?
850.3040 | Field testing for| 029801 No Data N/A Yes Data have not been
pollinators submitted to fulfill this
(Tier 2) guideline. Results from
lower tier studies should
inform the conduct of
the field test to address
remaining uncertainties.
Pending the results of
lower tier studies (adult
honey bee acute oral,
chronic adult honey bee,
acute and chronic
larval), a ficld testing
study may not be needed
to complete the risk
assessment for
pollinators. A protocol
should be submitted
prior to test initiation.
850.4100 | Secedling 029801 42846301 Supplemental-- Yes The submitted data for
Emergence and Qualitative dicamba acid were with
Seedling 029802 No Data N/A No TGAI and were
Growth conducted on plants
029803 No Data N/A No grown in pure sand.
New data are needed for
029806 No Data N/A No representative TEP for
- dicamba acid using the
128931 47815101 Acceptable No standard suite of 10
128944 No Data N/A No Species.
129043 No Data N/A No
8504150 | Vegetative 029801 42846301 Supplemental-- Yes The submitted data for
Vigor Qualitative dicamba acid were with
029802 No Data N/A Yes TGAIL and were
conducted on plants
029803 No Data N/A Yes grown in pure sand.
029806 No Data N/A Yes New data are needed for
representative TEP for
128944 No Data N/A Yes dicamba acid and all
129043 No Data N/A Yes salts (except for DGA-
salt), with 7 species
(onion + 6 dicot
species).
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PC Code Are data
Submitted needed

OCSPP Data . Study . Current Additional
Guideline | Requirement Studies Classifications for risk Data Need
(MRID) assess-
ment?
128931 47814102 Supplemental— | Yes! 'For DGA-salt,
Quantitative acceptable data is

available for all species
except for lettuce, for
which data is still
needed.
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Appendix A. Maximum Use Rate Information for Dicamba and its
Associated Salts

Table Al. Maximum Labeled Use Rate Information for Dicamba Acid (PC Code 029801)
Max Rate (]bs
ae /Acre)

Min,

Use Site -- I App. Application Methods
nterva
Single Annual 1
SER€§)S (GROWN FOR NS NS Broadcast
GRASS
(I;J?X%?S}E[EFSO DDERHAY) 1.50 3.01 2 30 day | Spot treatment
RANGELAND
AGRICULTURAL
FALLOW/IDLELAND / Spot treatment
Ic{g;\IESIE\}}g ATION 1.5 1.88 2 NS banded, broadcast
AGRICULTURAL (acrial, sprayer)
UNCULTIVATED AREAS
SOYBEANS 1.47 2.95 NS Ng | Broadeast, Spot
Treatment
Broadcast (aerial,
SUGARCANE 1.47 2.95 NS NS sprayer), banded, spot
treatment, Wipe-on
Broadcast (aerial,
gﬁ%ﬁm&%{; ;ﬁAl\\/fSNS 1.47 1.47 NS 30 day | sprayer), qut
treatment, wipe-on
FOREST TREE Broadcast (acrial &
MANAGEMENT/FOREST 1.03 1.03 1 N/A ground), Spot
PEST MANAGEMENT Treatment
Banded, broadcast
CORN 0.74 1.10 NS NS (acrial, sprayer), spot

treatment, wipe-on
Banded, broadcast
ASPARAGUS 0.74 0.74 NS NS (acrial, sprayer), spot
freatment, wipe-on
Banded, Spot
SORGHUM, WHEAT 0.37 0.74 NS NS Treatment, Broadcast
(acrial, sprayer)
Banded, broadcast
BARLEY 0.37 0.55 NS NS (acrial, sprayer), spot
treatment, wipe-on
Broadcast (acrial,

COTTON 0.37 0.37 NS NS sprayer), banded, spot
treatment

OATS, PROSO MILLET, 0.18 0.18 NS NS gilrlliid;;rr;\?g(;assi)ot

TRITICALE ’ : ’ e
treatment, wipe-on

GOLF COURSE,

RECREATION & 0.12 0.24 2 30 day | Broadcast (spreader)

RESIDENTIAL LAWNS
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NS-Not Specified

Table A2. Maximum Labeled Use Rate Information for Dicamba DMA salt (PC Code
029802)

Masimum Rate (1bs X in
Use Site aeALre . . | Application Methods/
: 5 Comments
Sinole Annual

NONAGRICULTUR
UNCULTIVATED
ﬁ%ﬁf‘géi%g AL/F 2.42 2.42 NS NS Spot treatment
ARM PREMISES,
PASTURES,
RANGELAND
HAY (SILAGE) 242 2.42 NS NS Banded, spot treatment
Banded, Broadcast (acrial
SUGARCANE 242 242 NS NS & ground), spot treatment,
wipe-on
gﬁﬁl\(df[?gﬁ?L SOD 2.35 2.35 NS NS Spot treatment
I?i\TII;I\SAiI\IIIEATLURF 2.00 NS 2 dzlg)'s Cut stem treatment
NONAGRICULTUR
AL RIGHTS-OF- 30
WAY/FENCEROWS/ 1.65 1.65 1 days Spot treatment
HEDGEROWS
AGRICULTURAL
CROPS/SOILS
UNSPECIFIED), )
EXGRICULTURAL 121 2.42 NS | Ns | Spottrcatment, Broadcast
FALLOW/IDLELAN (acrial, ground), Wipc-on.
D / CONSERVATION
RESERVE
. Banded, Spot treatment,
1? (I;ﬁ zzgiGROWN 1.21 242 NS NS Brpadcast (acrial, ground),
Wipe-on.
GRASS 30
FORAGE/FODDER/ 0.83 1.65 2 davs Spot treatment
HAY Y
14 Banded, Broadcast {acrial,
CORN 0.60 0.91 NS ground), Spot treatment,
days .
’ Wipe-on
Banded, Spot treatment,
ASPARAGUS 0.60 0.60 NS NS Broadcast (acrial, ground),
Wipe-on.
Banded, Spot treatment,
Broadcast (acrial, ground).
0.53 or 0.74 or Max 2.42 Ib/A annual rate
WHEAT 0.15 242 NS NS is only for the lower max
application rate (0.15 Ib/A
single)
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Maximunm Rate (lbs
Use Site a.e/Acre . | Application Methods/
. Comments
Sinole Annual

HOUSEHOLD/DOM
ESTIC DWELLINGS
OUTDOOR
PREMISES,
ORNAMENTALS, Spot treatment, Spot soil
PATHS/PATIOS, 0.49 NS 2 NS treatment
PAVED AREAS
(PRIVATE
ROADS/SIDEWALK
S)
Banded, Spot treatment,
SORGHUM 0.42 NS 1 N/A Broadcast (acrial, ground)
SORGHUM 0.30 242 | NS | Ng | Banded. Spot treatment,
Broadcast (acrial, ground)
Banded, Spot treatment,
COTTON 0.30 NS 2 NS Broadcast (acrial, ground),
Wipe-on.
RECREATIONAL 30
AREAS/LAWNS 0.22 NS 2 days Broadcast (spreader)
GOLF COURSE 30 -
TURF 0.19 NS 2 days Spot treatment
Banded, Spot treatment,
BARLEY, OATS 0.15 2.42 NS NS Broadcast (acrial, ground),
Wipe-on.
Banded, Spot treatment,
TRITICALE 0.15 NS 2 NS Broadcast (acrial, ground),
Wipe-on,
COMMERCIAL/
INDUSTRIAL 0.09 NS 2 dzofs (Sp‘(’)tugg?tmem’ broadcast
LAWNS s et

NS-Not Specified

Table A3. Maximum Labeled Use Rate Information for Dicamba DEA-salt (PC Code
0291803)

Max Rate (1bs
Use Site A aoe) Application Methods
SOYBEANS 1.00 NS 2